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PRELAUNCH GO/NO-GO COMPUTATIONS 

FOR THE: APOLLO 10  MISSION 

By Samuel R .  Newman and Dallas G. Ives 

SUMMARY 

The purpose of t h i s  i n t e r n a l  no te  i s  t o  p re sen t  prelaunch measured 
wind d a t a  and p red ic t ed  command module h o r i z o n t a l  v e l o c i t i e s  for l and  
landings ( i n  t h e  event of a mode I a b o r t )  f o r  t h e  Apollo 1 0  mission. 
Land landing of t h e  command module ( C M )  i n  t h e  event of  a near-pad 
a b o r t  i s  h igh ly  probable,  and because t h e  h o r i z o n t a l  landing v e l o c i t y  i s  
l i m i t e d  t o  i n s u r e  s t r u c t u r a l  i n t e g r i t y ,  t h e  d a t a  presented are r equ i r ed  
by t h e  MSC F l i g h t  Director  during t h e  prelaunch phase f o r  GO/NO-GO 
considerat ions.  

The last  prelaunch wind measurement a t  t minus 1.25 hours ind ica t ed  
l a n d  landing would occur f o r  a pad abor t  up t o  approximately 
30 seconds g . e . t .  
f o r  t h e  Apollo 1 0  mission w a s  44 f p s ,  which i s  less than  t h e  
spacec ra f t  landing r e s t r i c t i o n  of 54 f p s .  
necessary t o  delay t h e  Apollo 10  launch f o r  t h i s  r e s t r i c t i o n .  

The peak ho r i zon ta l  landing v e l o c i t y  ca l cu la t ed  

Therefore ,  it w a s  not 

INTRODUCTION 

The design c a p a b i l i t y  o f  t he  Apollo spacec ra f t  i n d i c a t e s  t h a t ,  i n  
t h e  event of a mode I launch escape veh ic l e  (LEV) a b o r t ,  a land landing 
i s  acceptable  if t h e  h o r i z o n t a l  v e l o c i t y  of  t h e  CM a t  landing does not 
exceed 54 f p s .  

These d a t a  were provided r e a l  t i m e  during t h e  Apollo 1 0  prelaunch 
countdown t o  t h e  MSC F l i g h t  Director  t o  aid i n  t h e  GO/NO-GO decis ion.  
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PROCEDURE 
t 

The procedure f o r  ca l cu la t ion  of t h e  ho r i zon ta l  v e l o c i t i e s  i s  
descr ibed b r i e f l y  as fol lows.  

1. The peak wind v e l o c i t i e s  i n  knots a r e  recorded from t h e  
500-foot NASA meteorological  tower 703 fo r  a l t i t u d e s  of 162 f ee t ,  
200 f ee t ,  300 feet  , 400 fee t  and 500 f e e t  and are p l o t t e d  aga ins t  t h e  
corresponding a l t i t u d e s  on f u l l  logari thmic paper ( f i g .  1). 

2. A value i s  determined f o r  t h e  wind p r o f i l e  s lope P by use of 
an overlay ( f i g .  2 )  which cons i s t s  of a family of peak wind p r o f i l e  
s lopes  referenced t o  t h e  162-foot a l t i t u d e .  

3. The s p a c e c r a f t ' s  hor izonta l  landing v e l o c i t y  i s  determined by 
use of a p l o t  ( f i g .  3 )  which represents  l i n e s  of constant  spacecraf t  
ho r i zon ta l  v e l o c i t i e s  p l o t t e d  as  funct ions of P versus  peak v e l o c i t y  
a t  162 feet .  

RESULTS 

The wind p r o f i l e  measurements obtained p r i o r  t o  l i f t - o f f  from t h e  
500-foot NASA meteorological  tower at  KSC were recorded on May 18, 1969, 
at t minus 9.5 hours , a t  t minus 7.25 hours , a t  t minus 4.25 hours , a t  
t minus 1 . 5  hours ,  and at t minus 0.5 hours. The peak wind v e l o c i t i e s  
w e r e  recorded f o r  a l t i t u d e s  of 162 f e e t ,  200 f e e t ,  300 f e e t ,  400 f e e t ,  
and 500 f e e t .  

These d a t a  were recorded and are presented i n  f i g u r e  4.  The peak 
P ,  and t h e  pred ic ted  ho r i zon ta l  

A p l o t  of t h e  prelaunch ca l cu la t ed  mode I abor t  

wind v e l o c i t y ,  t h e  wind p r o f i l e  s lope 
landing v e l o c i t y  f o r  each t i m e  p r i o r  t o  l i f t - o f f  are t abu la t ed  and 
presented i n  t a b l e  I. 
landing poin ts  f o r  t h e  f i n a l  wind measurement i s  presented i n  f igu re  5. . 

CONCLUDING REMARKS -. I 

A l l  of t h e  pred ic ted  hor izonta l  v e l o c i t i e s  were below t h e  spacecraf t  
landing r e s t r i c t i o n  of 54 fps .  
ca l cu la t ed  f o r  t h e  Apollo 10  mission w a s  44 f p s  which i s  t h e  maximum 
ca lcu la t ed  f o r  Apollo missions.  Therefore it was not necessary t o  
delay t h e  Apollo 1 0  launch f o r  t h i s  r e s t r i c t i o n .  

The m a x i m u m  ho r i zon ta l  landing v e l o c i t y  
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Figure 3 .- Constant horizontal impact velocities plotted as functions of  P versus (V 1 H O  
(162-ft reference altitude, gust duration I O  seconds or more). 
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